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ABSTRACT 
 
Dual and poly-tobacco and substance use are increasingly prevalent in youth and 
young adults. Current substance use prevention media efforts target addiction perceptions 
in young people; however, little is known about the perceived addictiveness of multiple 
substances among young people. The goal of the current study is to examine youth and 
young adults perceive addictiveness across several substances and the associations between 
addiction perceptions and substance use. 
Data were collected in Spring and Summer 2019 (Waves 1 and 2) as part of PACE 
Vermont, an online cohort study of Vermonters aged 12–25. Latent class analyses grouped 
participants by responses to an item that assessed perceived addictiveness of nicotine, 
caffeine, alcohol, marijuana, cigarettes, electronic vapor products, and opioids. Bivariate 
and multivariable multinomial logistic regression estimated relative risk ratios (RRR) for 
correlations between latent classes and sociodemographics and substance use among 
Vermont youth and young adults. 
Four emergent latent classes were defined as: 1) high perceived addictiveness 
(n=346; 30%), 2) low perceived addictiveness of marijuana (n=684; 59%), 3) mixed 
addiction perceptions (n=93; 8%), and 4) low perceived addictiveness (n=45; 4%). Latent 
class membership was associated with sociodemographics and current and ever substance 
use. For each year increase in age, there was a 44% increased likelihood of being in Class 
2 compared to Class 1. Similarly, each year increase in age corresponded with a 42% 
increased likelihood of belonging to Class 3 compared to Class 1. 
Findings from this study provide novel evidence that youth and young adult beliefs 
about addictiveness across substances are correlated with substance use behaviors and 
demographic factors, including age. The strong association between age and class 
membership defined by low and mixed addiction perceptions suggests differences in 
addiction perceptions in youth compared to young adults. These associations signal novel 
opportunities to target addiction perceptions in messaging to young adults as well as youth 
to prevent substance use. 
 
The PACE Vermont Study was funded by the Vermont Department of Health, the 
University of Vermont Cancer Center, and the University of Vermont Larner College of 
Medicine. Although this work product was funded in whole or in part with monies provided 
by or through the State of Vermont, the State does not necessarily endorse the researchers' 
findings and/or conclusions. The findings and/or conclusions may be inconsistent with the 
State's policies, programs, and objectives. Additionally, the content is solely the 
responsibility of the authors and does not necessarily represent the official views of the 
National Institutes of Health 
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Adolescence and young adulthood are developmental periods characterized by 
sensation seeking and identity exploration and instability—developmental features known 
to promote risk-taking behaviors such as substance use (Arnett, 2000; Arnett et al., 2014; 
Stone et al., 2012; Sussman & Arnett, 2014). Young adulthood also shapes the 
development of health and risk behaviors that can persist throughout adulthood (Arnett, 
2005). Substance use behaviors established during these developmental periods may have 
lifelong implications. 
Alcohol, marijuana, and tobacco and these substances are the most common 
substances used by young people in the U.S. (SAMSHA, 2018a). Use of these substances 
has significant public health ramifications (Jiang et al., 2018; Schulte & Hser, 2014). 
Tobacco and alcohol consumption are associated with cancer-related deaths (Jiang et al., 
2018), and tobacco use is the leading cause of preventable mortality and morbidity in the 
U.S. (Centers for Disease Control and Prevention, 2008). Marijuana smoke contains many 
of the same toxins and carcinogens found in tobacco smoke and can damage the heart and 
lungs (Wolff et al., 2015). Substance use among youth and young adults is generally linked 
to acute intoxicating effects, such as injury and overdose; however, chronic substance use 
has serious long-term health effects including heart disease, liver damage, and cancer 
(Jiang et al., 2018; Schulte & Hser, 2014). Substance use prevention in youth and young 
adults, therefore, may have immense benefits to public health and limit harms from chronic 
substance use. 
Alcohol, marijuana, and tobacco have remained the most popular substances in the 
 
U.S. for decades (Keyes et al., 2019); however, patterns of initiation and experimentation 
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with these substances have changed in the last 50 years. From 1976 to 2016, cigarette 
smoking prevalence decreased among adolescents and the average age of cigarette 
initiation increased; however, the average age of onset remained stable for marijuana use 
and increased slightly for alcohol use (Keyes et al., 2019). Marijuana is increasingly the 
first substance used by adolescents (Keyes et al., 2019) and tobacco initiation is now more 
common in young adulthood than adolescence (Perry et al., 2018; Thompson et al., 2018). 
In addition to changes in initiation patterns, patterns of alcohol, marijuana, and 
tobacco dual and poly-use are increasingly prevalent in youth and young adults (Dai, 2019; 
Schauer et al., 2015; Silveira et al., 2019). Tobacco, alcohol, and marijuana use have strong 
bi-directional associations among young adults, with those who use one substance being 
more likely to use another (Cohn et al., 2015; Cohn et al., 2016; Cohn et al., 2018). Dual 
and polysubstance use patterns are now more common than use of any one single product 
in these populations (Cohn et al., 2018; Zuckermann et al., 2019), with cigarettes and 
alcohol being the most prevalent combination among young adults (Cohn et al., 2018) and 
e-cigarettes and alcohol being the most popular use pattern among adolescents 
(Zuckermann et al., 2019). More than half of US youth (aged 15-17) used alcohol, tobacco, 
or another drug in the past 12 months and one in four adolescents used two or more 
substances in the past 12 months (Silveira et al., 2019). Latent transition analyses of 
substance use class transitions from adolescence (ages 12-18) to young adulthood (ages 
22-28) from 2003 – 2013 show high rates of change in substance use patterns between age 
groups (Merrin et al., 2018). Three classes emerged from these analyses—one defined by 
increases in heavy episodic drinking over time, the second was a co-use class of youth who 
pre-dominantly use alcohol and marijuana, and the third class was characterized by youth 
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who transitioned to poly-use of marijuana, alcohol, cigarette, and illicit drugs. Together the 
co-use and poly-use classes contained more than a third of the sample (Merrin et al., 2018) 
indicating a high prevalence of youth who transition to using more than one substance in 
young adulthood. 
Similar to polysubstance use, dual and poly-tobacco use is prevalent among young 
people (Fix et al., 2014; Kasza et al., 2017). Young adults report more than twice the 
prevalence of past 30-day use of e-cigarettes, cigarillos, hookah, filtered cigars, and snus 
than adults over 25 (Kasza et al., 2017). National data from 2019 highlight past 30-day 
tobacco use in nearly a quarter (23.0%) of middle and high school students, with more than 
a third (33.9%) of current adolescent tobacco users reporting dual or poly-tobacco use 
(Wang et al., 2019). Transition analyses indicate that adolescents frequently change 
tobacco use patterns over a short timeframe (e.g., 3 – 6 months) and young adult dual 
tobacco users are more likely to transition to exclusive combustible use than non- 
combustible use or no tobacco use (Hair et al., 2019; Niaura et al., 2019). These findings 
highlight important changes in patterns of tobacco use among youth and young adults. 
Patterns of dual and poly-tobacco use are of particular concern given the high prevalence 
of e-cigarette experimentation and established use in youth (Miech et al., 2017; Vallone et 
al., 2020; Wang et al., 2020) and young adults (Centers for Disease Control and Prevention, 
2018) and the associated risk for later combustible tobacco use (Leventhal et al., 2015; 
Primack et al., 2018; Soneji et al., 2017). In addition to the parallels between poly-tobacco 
and polysubstance use, national data highlight associations between poly-tobacco use and 
alcohol and other drug use and dependence (Creamer et al., 2016; Fix et al., 2014). Dual 
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and poly-tobacco adolescent users, for example, are more likely to use alcohol and other 
drugs than students who use only one or fewer tobacco products (Creamer et al., 2016). 
Movement toward dual and poly-substance in young people may pose a greater 
threat to health than use of one substance alone. Poly-substance use is associated with 
significant chronic and acute harms to health (Terry-McElrath et al., 2014). Co-use of 
marijuana and tobacco is associated with greater marijuana and nicotine dependence 
(Agrawal et al., 2008), worse tobacco cessation treatment outcomes (Botchway & 
Deshpande, 2015; Moore & Budney, 2001), and increased risk of cancer (Cooper & Haney, 
2009; Huang et al., 2015; Mehra et al., 2006; Zhang et al., 2015), and anxiety and 
depression (Crane et al., 2015; Gage et al., 2015; Harder et al., 2006; Langs et al., 1997). 
Additionally, the combination of alcohol and cigarette use has a multiplicative effect on 
risk of cancers of the upper aero-digestive tract compared to either risk factor alone 
(Pelucchi et al., 2006). 
Beliefs, such as perceived harm to health and perceived risk of addiction can 
influence health behavior (Azjen, 1991; Madden et al., 1992; Weinstein & Nicolich, 1993). 
Low perceptions of risk may lead to initiation and experimentation of a substance, whereas 
high perceived risk is associated with protective behaviors (Brewer et al., 2004; Weinstein, 
1999; Weinstein et al., 2005; Weinstein & Nicolich, 1993). Cross-sectional studies show 
that youth and young adult beliefs that a tobacco product is less harmful than traditional 
cigarettes are associated with use of that product (Amrock et al., 2015; Villanti et al., 2015; 
Wackowski & Delnevo, 2016) and predicts youth initiation within the next year (Parker et 
al., 2018). Low harm perceptions are associated with youth cigarette use (Ambrose et al., 
2014) as well as dual and poly-tobacco use among young adults (Leavens et al., 2019), 
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whereas studies show high marijuana risk perceptions may protect against youth marijuana 
use (Terry-McElrath et al., 2017). Several studies in population samples of youth and 
young adults report beliefs that e-cigarettes are less harmful to health, less addictive, and 
more socially acceptable than combustible cigarettes may contribute to the high prevalence 
of youth and young adult e-cigarette use (Berg et al., 2018; Berg et al., 2015; Cooper et al., 
2018; Owotomo et al., 2018). Similar beliefs about harm, addictiveness, and social 
acceptability in young adults may drive the high prevalence of other substance use, 
including marijuana (Berg et al., 2018; Berg et al., 2015; Chen-Sankey et al., 2020). 
Therefore, the high prevalence of poly-tobacco and marijuana, alcohol, and tobacco co-use 
among young people may stem from individual beliefs about these substances. 
Given the relationship between youth and young adult beliefs and substance use, 
prevention campaigns that target attitudes and beliefs may be particularly salient (Farrelly 
et al., 2009; Hershey et al., 2005; Kranzler et al., 2017; Zhao et al., 2016). Mass media 
communication efforts have been a key part of substance use prevention efforts over the 
past fifty years, with varying effectiveness (DeJong & Winston, 1990). “The Real Cost”, a 
recent media campaign developed by Food and Drug Administration, aimed to prevent and 
reduce tobacco use by targeting youth perceptions of addictiveness and other beliefs in the 
first waves (Huang et al., 2017). Campaign evaluations for “The Real Cost” report that 
participants who received greater exposure to campaign messages had lower tobacco 
initiation at follow-up which equates to prevention of tobacco initiation in approximately 
380,000 – 587,000 from February 2014 to November 2016 (Duke et al., 2019; Huang et 
al., 2017). Mass media campaigns have successfully prevented and reduced tobacco use; 
however, national campaigns focused on multiple substances and marijuana have had little 
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effect. For example, the Drug Abuse Resistance Education (DARE) program focused on 
an array of substances and showed small effects and no long-term impact on substance use 
(Lynam et al., 1999; Pan & Bai, 2009; Thombs, 1999; Vastag, 2003). Similarly, the 
“Above the Influence” campaign, which targeted marijuana use and the associated 
consequences, had little to no positive effect on marijuana use outcomes (Carpenter & 
Pechmann, 2011; Hornik et al., 2008; Slater et al., 2011). While mass media campaigns 
have successfully targeted youth and young adult beliefs about the addictiveness of 
cigarette smoking, communication efforts to address the addictiveness of other substances 
has been limited. Additionally, none of these campaigns have addressed polysubstance use, 
which is of growing importance in young people. 
Addiction-related messages are a prominent theme in “The Real Cost” campaign 
(Brubach, 2019; Roditis et al., 2019; Sangalang et al., 2019). Addiction emerged as a 
salient message theme among youth in a series of “The Real Cost” focus groups among 
youth (Roditis et al., 2019). However, proportion of focus group participants found the 
consequences depicted in addiction-themed messages irrelevant and overblown, which 
supports studies in young adults that indicate harm-related tobacco messages may be more 
effective than addiction-related messages (Phan et al., 2020; A. C. Villanti et al., 2020; 
Wackowski et al., 2019). Given the success of “The Real Cost,” (Duke et al., 2015; Duke 
et al., 2019; Farrelly et al., 2017) addiction-related messages may be effective in targeting 
youth and young adult poly-substance and tobacco use. 
Our previous work suggest that young people describe addiction in line with themes 
from diagnostic criteria for substance use disorders (e.g., physiological(68%), 
psychological (65%), and behavior (6%) changes, with 3% who define addiction as a 
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combination of all three) (LePine et al., 2020). Currently, it is unknown how young people 
perceive the addictiveness of various substances and whether beliefs about addictiveness 
would be a relevant target for future mass media efforts to prevent substance use. The goal 
of the current study is to describe perceived addictiveness of marijuana, alcohol, nicotine, 
electronic vapor products (EVPs), cigarettes, caffeine and opioids in youth and young 
adults and how these perceptions are correlated with use of these substances. Through 
latent class analysis, this study aims to show how addiction perceptions across different 
substances cluster within people and how these clusters relate to substance use patterns. 
Detailed aims and hypotheses are described below. 
Aim 1 
 
To describe the mean perceived addictiveness of various substances (marijuana, 
alcohol, nicotine, electronic vapor products, cigarettes, caffeine, opioids) by age group. 
Hypothesis 1a 
 
Vermont young adults will rate opioids as the most addictive substance followed 
by nicotine and cigarettes. Young adults will rate caffeine as the least addictive substance 
followed by alcohol and marijuana. Vermont young adults will report nicotine as equally 




Vermont youth will rate in the same order as young adults with caffeine as the least 
addictive substance and opioids as the most addictive substance; however, youth will have 
higher perceived addictiveness than young adults across the substances. 
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Hypotheses 1a and 1b were based on a rational scale developed by Nutt and 
colleagues to assess the harms and addiction potential of various substances. On this scale, 
marijuana is the least addictive substance followed by alcohol, tobacco, and heroin (Nutt 
et al., 2007). Caffeine was not included in the scale. Caffeine is a psychostimulant with 
clear reinforcing effects; however, these effects are relatively mild compared to other 
substances (Ferre, 2010). Therefore, we hypothesized that youth and young adults would 
rate caffeine as the least addictive substance. Although alcohol is more harmful and 
addictive than marijuana, we anticipate marijuana’s legal status will lead young 
Vermonters to believe marijuana is more addictive than alcohol. The rational scale places 
tobacco as more addictive than alcohol and marijuana; therefore, we belief nicotine, 
cigarettes, and electronic vapor products will be rated as more addictive than caffeine, 
marijuana, and alcohol. We would expect youth and young adults to perceive nicotine and 
nicotine-containing products as equally addictive, given that nicotine is the addictive 
substance in tobacco products (Gottlieb & Zeller, 2017). However, several national studies 
indicate youth and young adults perceive e-cigarettes as less addictive and harmful than 
cigarettes (Berg et al., 2018; Berg et al., 2015; Cooper et al., 2018; Owotomo et al., 2018; 
Wackowski & Delnevo, 2016). We hypothesized young Vermonters would hold nicotine, 
cigarette, and e-cigarette beliefs comparable to national findings. Opioids are considered 
the most addictive and harmful of the seven substances and we expect that youth and young 
adult beliefs will mirror this high addiction potential. We expect youth will report higher 
perceived addictiveness since age of initiation across all seven substances has increased 
from 2004–2017 (Alcover & Thompson, 2020) and young adults are likely to have more 
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substance use experience than youth and ever users have lower harm perceptions than never 
users (Plancherel et al., 2005). 
Aim 2 
 
To identify clusters of perceived addictiveness across various substances in 
Vermont youth and young adults using latent class analysis. 
Hypothesis 2 
 
Four distinct classes of Vermont youth and young adults will emerge: 1) low 
perceived addictiveness of alcohol, 2) low perceived addictiveness of marijuana and 
alcohol, 3) low perceived addictiveness of alcohol, marijuana and electronic vapor 
products, and 4) high perceived addictiveness of all substances. These classes will not 
differ by age group. 
Given the strong associations between harm perceptions and substance use and the 
fact that addictiveness could be characterized as a harm, the classes hypothesized in the 
current study were modeled off latent transition analyses of substance use patterns in youth 
and young adults which identified four classes defined by: 1) alcohol use, 2) co-use of 
alcohol and marijuana, 3) poly-use of any substances, and 4) no substance use (Merrin et 
al., 2018). However, due to the dramatic rise in e-cigarette use among young people in the 
United States (Vallone et al., 2020; Wang et al., 2020), the current study hypothesizes the 
third class would be defined by low perceived addictiveness of alcohol, marijuana, and 









Clusters with low perceived addictiveness of a substance will be associated with 
higher prevalence of use of that substance—e.g., the low perceived addictiveness of alcohol 
cluster will be correlated with ever or current use of alcohol. Classes with high perceived 
addictiveness of a substance will be correlated with low or no use of that substance (e.g., 
low prevalence of cigarette use in the cluster with high perceived addictiveness of 
cigarettes). 
Given the clear relationship between beliefs and substance use (Brewer et al., 2004; 
Weinstein, 1999; Weinstein et al., 2005; Weinstein & Nicolich, 1993), we project classes 
defined by low addiction perceptions will be associated with more substance use than 
classes associated with high addiction perceptions. 
Current communication efforts targeting addiction perceptions in young people 
focus on tobacco use; however, the high prevalence of polysubstance use signals the need 
to consider addiction perceptions in the context of a range of substances. The current study 
examines youth and young adult perceived addictiveness across several substances and 
associations between addiction perceptions and substance use. Findings from this study are 
expected to inform the development of efforts, including communication strategies, to 





Vermont is a unique state in which to study potential drivers of substance use, given 
national data showing a high prevalence of alcohol, marijuana, and tobacco use among 
Vermont youth and young adults (Moss et al., 2018). Vermont had the 2nd highest 
prevalence for youth binge drinking, 3rd for youth marijuana use and 11th for youth cigarette 
smoking (Moss et al., 2018). Youth and young adults in Vermont report higher past 30-day 
prevalence of binge drinking and alcohol, marijuana, tobacco, and cigarette use compared 
to national prevalence (SAMSHA, 2018a). In addition, Vermont youth and young adults 
report lower perceptions of harm from marijuana use (Moss et al., 2018). Together, the 
high prevalence of substance use and low perceptions of harm may reflect a risk of later 
substance use in Vermont youth and young adults. 
The Policy and Communication Evaluation (PACE) Vermont Study is a cohort study 
conducted in Vermont youth and young adults using online surveys. The goal of the PACE 
Vermont Study is to understand the impact of state-level policies and communication 
campaigns on substance use beliefs and behaviors in young Vermonters. To date, the cohort 
includes four waves of data collected from March 2019 through October 2020. The study 
was approved by the University of Vermont and Vermont Department of Health’s 
Institutional Review Boards. This research also received a Certificate of Confidentiality 
from the National Institutes of Health. The current study uses data collected during Wave 
1 (March 2019) and Wave 2 (July 2019) of PACE Vermont Study. 
Participant Sample 
 
The first wave of data in the PACE Vermont Study were collected from a convenience 
sample of 1,517 Vermont residents aged 12-25 willing to complete three 10-15 minute online 
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surveys over a 6-month period. Youth participants aged 12-17 (n=480) also had to report 
being a U.S. citizen or permanent resident. Participants were recruited via paid and free 
online advertisements, partner organizations in the community, and participant referrals from 
March 26, 2019 – June 4, 2019. Parental consent was collected prior to assent for youth 
participants. Youth and young adults provided informed consent at the beginning of the 
screening process. Consented eligible participants were sent a unique link to the baseline 
survey. Participants who completed all three waves received at least $50 in gift cards. A 
detailed description of study recruitment and retention is available elsewhere (Andrea C 
Villanti et al., 2020). The analytic sample for the current study consists of participants who 
were retained at Wave 2 and completed the measures related to perceived addictiveness of 





In Wave 2, perceived addictiveness of nicotine, caffeine, alcohol, marijuana, 
cigarettes, electronic vapor products, and opioids was assessed through a seven-item 
matrix question (i.e., “How addictive do you think each of the following substances 
are?”). Participants rated each substance on a five-point scale—one being “not at all” 
addictive and five being “extremely” addictive. 
Substance Use 
 
Substance use measures were included in Wave 1 and 2. Both waves assessed ever 
use of the following substances among all participants at Wave 1: cigarette smoking, 
electronic vapor products (EVPs), alcohol, marijuana, prescription pain and stimulant 
medicines, cocaine, inhalants, opioids, and methamphetamine. Participants who reported 
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ever use of these substances at Wave 1 were coded as ever users at Wave 2; never users of 
a substance at the first wave received measures for ever use at the second wave. 
Past 30-day cigarette smoking and EVP use were assessed among ever users at 
Wave 2. Participants who indicated ever cigarette smoking or EVP use at Wave 2 
responded to a measure of past 30-day use of the corresponding product (i.e., “Now think 
about the past 30 days, that is, from [DATEFILL] up to and including today. During the 
past 30 days, have you smoked part or all of a cigarette?” and “Now think about the past 
30 days, that is, from [DATEFILL] up to and including today. During the past 30 days, on 
how many days did you use an electronic vapor product?”) For both products, never users 
were classified as non-past 30-day users, as were ever users who had not used in the past 
30 days. 
Past 30-day smokeless tobacco, cigar/cigarillo/little cigar and hookah use was 
assessed among all participants, regardless of ever use: “During the past 30 days, on how 
many days did you use chewing tobacco, snuff, dip, snus, or dissolvable tobacco products, 
such as Copenhagen, Grizzly, Skoal, or Camel Snus? (Do not count any electronic vapor 
products.)”, “During the past 30 days, on how many days did you smoke cigars, cigarillos, 
or little cigars, such as Romeo y Julieta, Black & Mild, Swisher Sweets, Dutch Masters, or 
Phillies Blunts?)”, and “During the past 30 days, on how many days did you smoke tobacco 
in a hookah or waterpipe?” Past 30-day tobacco use was defined dichotomously with 1 = 
past 30-day cigarette, cigar, or hookah smoking or EVP or smokeless tobacco use, and 0 = 
no past 30-day use of cigarettes, EVPs, cigars, smokeless tobacco, or hookah. Participants 
who reported ever alcohol use received an item to assess past 30-day use (i.e., “How long 
has it been since you last drank an alcoholic beverage?”). Ever marijuana users responded 
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to a measure of past 30-day use (i.e., “How long has it been since you last used marijuana 
or hashish?”). 
Ever misusers of prescription pain and stimulant medications and ever users of 
cocaine, opioids, inhalants, and methamphetamine were asked the number of times they 
used the substance in the past 30 days, with those reporting use more than 0 times in the 
past 30 days classified as past 30-day users of a given substance. 
Covariates 
 
Sociodemographic measures included age, sex assigned at birth, gender identity, 
race/ethnicity, sexual identity, education, and employment assessed at Wave 1. Two 
variables represented age: a continuous variable by year of age and a dichotomous 
variable categorized by age group (i.e., youth aged 12–17 and young adults aged 18–25). 
Gender identity was defined via a dichotomous variable with 1 = cis-gender, and 0 = not 
cis-gender (i.e., “I don’t know” or transgender). Race and ethnicity were collapsed into a 
dichotomous variable with 1 = White only, and 0 = non-White (i.e., Asian, Black or 
African American, Hispanic, multi-racial, or another race). Subjective financial status 
was measured as a proxy for socioeconomic status among young adults, given that they 
may not have achieved a stable income or completed their education which are the 
standard measures of socioeconomic status used in adults (Williams et al., 2017). 
Analyses 
 
Latent Class Model of Perceived Addictiveness 
 
Latent classes were identified using scales addressing perceived addictiveness of 
seven substances. Responses to these scales were coded into three categories of perceived 
addictiveness of the corresponding substance: “low”, “moderate”, and “high”. Responses 
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of 1 or 2 were coded as “low,” 3 was categorized as “moderate,” and 4 and 5 were coded 
as “high” perceived addictiveness. Analyses were conducted in 2020 using Mplus 8.4 
(www.statmodel.com) to identify subgroups of youth and young adults based on addiction 
perceptions of caffeine, alcohol, marijuana, electronic vapor products, cigarettes, nicotine, 
and opioids. All analyses accounted for survey weighting. We ran several models with 
different numbers of classes (from two to six) and compare model fit indicators, entropy, 
odds of correct classification (OCC) (Nagin, 2005), and interpretability. Indicators of 
model fit included: the log likelihood (-2LL), the Akaike Information Criterion, the 
Bayesian Information Criterion (BIC) (Nylund et al., 2007), and the sample size adjusted 
BIC, as well as Pearson and likelihood ratio chi-square statistics, and the Lo-Mendell- 
Rubin and Vuong-Lo-Mendell-Rubin likelihood ratio tests (Collins & Lanza, 2010). 
Sensitivity analyses were conducted using separate models for each age group to identify 
any differences in the number and type of latent classes derived in youth compared with 
young adults. We merged the age groups and ran models with different numbers of classes 
(from two to six). 
Statistical Analyses 
 
Latent classes were exported from MPlus and bivariate and multivariable analyses 
were conducted in 2020 with Stata SE (StataCorp LP), Version 16.1. Bivariate analyses 
described latent classes of addiction perceptions based on the perceived addictiveness for 
each substance and summarize substance use and sociodemographic characteristics by 
latent class. Multinomial multivariable logistic regression models compared 
sociodemographic and substance use correlates across latent classes, controlling for all 
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The study sample comprised 1,169 Vermont youth and young adults aged 12–25, 
of which 36.8% were aged 12–17 and 63.2% were aged 18–25 (Table 1). The majority 
were white (87.0%), cisgender (90.9%). Approximately half were female (53.1%) and did 
not currently work for pay (46.1%). More than two-thirds of the sample identified as 
heterosexual (72.9%), 12.0% as bisexual, and 15.1% identified as lesbian, gay, queer, or 
questioning. One-third of participants reported ever cigarette use (34.8%), defined as 
having “ever smoked part or all of a cigarette, even just one or two puffs.” Half of the 
sample reported ever EVP use (49.8%) and marijuana use (51.7%). The majority of the 
sample endorsed ever alcohol use (70.8%). Approximately one third of the sample reported 
past 30-day tobacco use (28.5%), with 12.2% endorsing past 30-day cigarette smoking, 
23.8% using an EVP in the past 30 days, 2.2% indicating past 30-day smokeless tobacco 
use, 8.2% reporting past 30-day cigar/cigarillo smoking, and 4.0% using a 
hookah/waterpipe in the past 30 days. 
Aim 1 
 
On average, Vermont youth in the sample believed caffeine was the least addictive 
substance (M=3.02 [SD 1.09]), followed by marijuana (M=3.42 [SD 1.26]), alcohol 
(M=3.61 [SD 1.00]), and EVPs (M=4.29 [SD 0.95]; Table 2). EVPs were followed by 
cigarettes (M=4.48 [SD 0.83]) and nicotine (M=4.48 [SD 0.81]), which youth perceived as 
equally addictive (Table 2). Youth believed opioids were the most addictive substance 
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(M=4.68 [SD 0.73]). On average young adults believed marijuana was the least addictive 
substance (M=2.61 [SD 1.25]) followed by alcohol (M=3.38 [SD 1.08]), caffeine (M=3.49 
[SD 1.09]), and EVPs (M=3.97 [SD 1.17]). Young adults perceived cigarettes (M=4.40 
[SD 1.00]) and nicotine (M=4.42 [SD 0.96]) as equally addictive and the second most 
addictive, with opioids (M=4.67[SD 0.90]) rated as the most addictive substance on 
average. Youth perceived alcohol (t(1,169)=2.84, p=.005, 95% CI [0.07, 0.39]), marijuana 
(t(1,164)=8.60, p<.001, 95% CI [0.64, 1.01]) and electronic vapor products (t(1170)=3.61, 
p<.001, 95% CI [0.15, 0.49]) as more addictive compared with young adults on average. 
Young adults perceived caffeine as more addictive than youth (t(1170)= -5.34, p<.001, 
95% CI [-0.65, -0.30]). There were no significant differences in mean perceived 
addictiveness by age group for cigarettes, nicotine, and opioids. 
Aim 2 
 
Latent class models stratified by age group indicated a three-class model fit the data 
best for both groups (Supplemental Tables 1 and 2). However, once the age groups were 
combined, a four-class solution emerged as the best fitting latent class model. The four- 
class model yielded an entropy of 0.83, minimized BIC (10,751.50), and was interpretable 
(Table 3). Table 4 presents patterns of perceived addictiveness by latent class. Class 1 
(n=346; 30%) was defined by high perceived addictiveness across all substances. Members 
of the largest class, Class 2 (n=684; 59%), had low perceived addictiveness for marijuana. 
Class 3 (n=93; 8%) was defined by mixed perceived addictiveness across substances. Class 
4 (n=45; 4%) members reported low perceived addictiveness for all seven substances. 
Latent classes were correlated with sociodemographics. Age was positively 
associated with Class 2—for each year increase in age, there was a 44% increased 
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likelihood of being in Class 2 compared to Class 1 (RRR=1.44, 95% CI 1.18, 1.70). As 
shown in Figure 1, class likelihood shifted from Class 1 to Class 2 at age 17 with Class 2 
membership increasingly likely as age increased. Membership likelihood for Class 3 
increased slightly as age increased and Class 4 membership likelihood remained stable 
across age. Males were more likely to belong to Class 2 than Class 1 compared to females 
(RRR=2.42, 95% CI 1.82, 3.03). Lesbian, gay, queer or questioning (RRR=3.08, 95% CI 
2.04, 4.12) as well as bisexual youth and young adults (RRR=5.43, 95% CI 3.41, 7.45) 
were also more likely to belong to Class 2 than Class 1 compared to heterosexual 
participants. Youth and young adults working less than 15 hours per week (vs. full-time; 
RRR=2.55, 95% CI 1.46, 3.64) and working 15-34 hours per week (vs. full-time; 
RRR=3.29, 95% CI 2.04, 4.53) were more likely to belong to Class 2 than Class 1. Gender 
identity and race and ethnicity were not associated with Class 2 membership likelihood 
compared to Class 1. 
Age was positively associated with Class 3 such that the likelihood of Class 3 
membership increased by 42% for each year increase in age compared to Class 1 
(RRR=1.42, 95% CI 1.19, 1.65; Table 1). Males were more likely to belong to Class 3 than 
Class 1 compared to females (RRR=4.76, 95% CI 3.99, 5.53). Lesbian, gay, queer, and 
questioning (vs. heterosexual; RRR=3.12, 95% CI 1.88, 4.36) and non-White participants 
(vs. Whites; RRR=2.50, 95% CI 1.59, 3.42) were more likely to belong to Class 3 than 
Class 1. Vermont youth and young adults who don’t currently work for pay (RRR=12.47, 
95% CI 10.72, 14.22), work less than 15 hours per week (RRR=13.16, 95% CI 11.55, 
14.77), or work 15–34 hours per week (RRR=6.86, 95% CI 5.19, 8.52) were more likely 
to be in Class 3 than Class 1 compared to those who work full-time (≥35 hours per week). 
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Males were more likely to belong to Class 4 than Class 1 compared to females 
(RRR=3.55, 95% CI 2.62, 4.47). Non-white youth and young adults were more likely to 
belong to Class 4 than Class 1 compared to White participants (RRR=3.88, 95% CI 2.68, 
5.07). Youth and young adults who work 15-34 hours per week were more likely to belong 




Ever and past 30-day substance use was correlated with Class 2 membership. Ever 
cigarette smokers, marijuana, and alcohol users were more likely to belong to Class 2 than 
Class 1 compared to never users (Table 5). Past 30-day cigarette and cigar smokers and 
EVP, marijuana, and alcohol users were more likely to belong to Class 2 than Class 1 
compared to those with no past 30-day use (Table 6). 
After adjusting for correlated demographic variables (i.e., age, sex, cis-gender, 
sexual identity, race, and employment), ever EVP (RRR=3.13, 95% CI 1.98, 4.94), 
marijuana (RRR=3.70, 95% CI 2.32, 5.89), and alcohol users (vs. never users RRR=2.87, 
95% CI 1.66, 4.95) remained more likely to be in Class 2 than Class 1 (Table 5). Past 30- 
day EVP (RRR=2.29, 95% CI 1.47, 3.85), marijuana (RRR=2.88, 95% CI 1.72, 4.82), and 
 
alcohol (vs. not past 30-day users; RRR=2.66, 95% CI 1.67, 4.25) users also remained 
more likely to be in Class 2 than Class 1 (Table 6). The remaining associations between 
class membership and substance use were attenuated after adjusting for covariates. 
Class 3 membership was associated with ever and past 30-day substance use 
compared to Class 1 membership. Ever cigarette smokers and ever EVP, marijuana, and 
alcohol users were more likely to belong to Class 3 than Class 1 compared to never users. 
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Past 30-day smokeless tobacco and EVP users as well as past 30-day cigarette, cigar, and 
hookah smokers were more likely to belong to Class 3 than Class 1 compared to not past 
30-day users. Past 30-day marijuana and alcohol users were more likely to belong to Class 
3 compared to Class 1. After adjusting for sociodemographic correlates, ever cigarette 
smokers (RRR=4.15, 95% CI 1.93, 8.92) and ever EVP (RRR=2.16, 95% CI 1.08, 4.32), 
marijuana (RRR=2.32, 95% CI 1.08, 4.96) and alcohol users (RRR=3.68, 95% CI 1.43, 
9.51) remained more likely compared to never users to be in Class 3 than Class 1. In the 
multivariable model, past 30-day cigarette smokers (RRR=2.64, 95% CI 1.11, 6.30) and 
past 30-day marijuana and alcohol users (RRR=2.92, 95% CI [1.38, 6.18]; RRR=3.38, 95% 
CI 1.47, 7.78) also remained more likely to belong to Class 3 than Class 1 compared to 
non-past 30-day users. Past 30-day EVP, smokeless tobacco, cigar, and hookah use was 
not associated with Class 3 membership likelihood compared to Class 1 after adjusting the 
model. Ever and past 30-day substance use relationships with Class 2 membership were 
attenuated after adjusting for sociodemographics. 
Substance use behaviors were associated with Class 3 membership compared to 
Class 2 membership (Supplemental Tables 3 and 4). Ever cigarette smokers were more 
likely to be in Class 3 than Class 2 compared to never smokers, while ever marijuana users 
were less likely to be in Class 3 than Class 2 compared to never (Supplemental Table 3). 
Past 30-day cigarette, cigar, and hookah smokers were more likely to belong to Class 3 
than Class 2 (vs. not past 30-day smokers; Supplemental Table 4). Past 30-day smokeless 
tobacco users were also more likely to belong to Class 3 than Class 2 compared to those 
who did not use smokeless tobacco in the past 30 days. After adjusting for demographic 
correlates, ever cigarette users remained more likely to be in Class 3 than Class 2 (vs. never 
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users; RRR=2.68, 95% CI 1.38, 5.22), while ever marijuana users did not. Past 30-day 
cigarette (RRR=2.83, 95% CI 1.41, 5.68), cigar (RRR=2.32, 95% CI 1.02, 5.27), and 
hookah (vs. not past 30-day smokers; RRR=6.61, 95% CI 2.46, 17.74) smokers remained 
more likely to belong to Class 3 than Class 2 after adjusting for sociodemographics. Past 
30-day smokeless tobacco users also remained more likely to be in Class 3 than Class 2 
(vs. not past 30-day users; RRR=4.47, 95% CI 1.19, 16.82). Associations between Class 3 
membership and ever and past 30-day cigarette use were strengthened. However, adjusting 
the model attenuated correlations between Class 3 membership and past 30-day cigar, 
hookah, and smokeless tobacco use. 
Ever marijuana users were less likely to belong to Class 4 than Class 2 compared 
to never marijuana users. Past 30-day smokeless tobacco and hookah users were more 
likely to be in Class 4 than Class 2 (vs. not past 30-day users), whereas past 30-day 
marijuana users were less likely to belong to Class 4 than Class 2 compared to past 30-day 
users. After adjusting to sociodemographic correlates past 30-day marijuana use remained 
associated with Class 4 membership compared to Class 2 membership (vs. not past 30-day 
users; RRR=0.30, 95% CI 0.11, 0.87). Past 30-day smokeless tobacco and hookah use did 
not remain associated with being in Class 4 compared to Class 2 after adjusting the model. 
Ever substance use was not associated with Class 4 membership likelihood 
compared to Class 3. Past 30-day marijuana users were less likely to belong to Class 4 than 
Class 3 (vs. not past 30-day users). After adjusting for sociodemographic correlates, past 
30-day marijuana users (RRR=0.30, 95% CI 0.09, 0.96) as well as past 30-day cigarette 
smokers (RRR=0.18, 95% CI 0.04, 0.85) were less likely to belong to Class 4 than Class 3 




Individual beliefs such as harm perceptions have been a key theme in substance use 
prevention media campaigns; however, little is known about youth and young perceptions 
of the addictiveness across substances. Youth, on average, believed caffeine was the least 
addictive substance followed by marijuana, alcohol, EVPs, cigarettes and nicotine, and 
opioids. On average, young adults believed marijuana was the least addictive substance 
followed by alcohol, caffeine, EVPs, cigarettes and nicotine, and opioids. Four distinct 
latent classes of young Vermonters emerged based on perceived addictiveness across seven 
substances and tobacco products: 1) high perceived addictiveness across all substances, 2) 
low perceived addictiveness of marijuana, 2) low perceived addictiveness of marijuana, 
alcohol, and EVPs, and 4) low perceived addictiveness across all substances. Class was 
strongly correlated with age and substance use behaviors. Findings from this study provide 
novel evidence that youth and young adult beliefs about the addictiveness are associated 
with substance use behavior. 
Rankings of alcohol, marijuana, cigarette, and opioid addiction perceptions among 
PACE participants were consistent with national data on harm perceptions of these 
substances among youth and young adults (SAMSHA, 2018b). Mainly consistent with our 
hypothesis, opioids were rated the most addictive substance by both age groups followed 
by nicotine and cigarettes. Nicotine and cigarettes were perceived as equally addictive 
within each age group. Vermont youth and young adults rated EVPs as less addictive than 
cigarettes and nicotine on average—which is consistent with several study findings that 
youth and young adult beliefs that e-cigarette suggest the high prevalence of e-cigarette 
use in young people may stem from low harm and addiction perceptions and high perceived 
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social acceptability (Berg et al., 2018; Berg et al., 2015; Cooper et al., 2018; Owotomo et 
al., 2018). Overall, youth reported marijuana, alcohol, and EVPs were more addictive on 
average compared to young adults, while young adults believed caffeine was more 
addictive than youth. Average perceived addictiveness of cigarettes, nicotine, and opioids 
did not differ by age group. Findings partially support our hypothesis that youth would 
report higher average addiction perceptions across all substances. Low addiction 
perceptions among young adults may stem from prior experience with these substances 
(Plancherel et al., 2005), specifically, young adults who experiment with alcohol, 
marijuana, or tobacco and do not experience signs of addiction may be less likely to 
perceive those substances as addictive. Lower perceived addictiveness of marijuana, 
alcohol, and EVPs in young adults compared to youth may reflect novel opportunities for 
communication campaigns to target young adult beliefs about addiction. 
The latent classes were largely consistent with our second hypothesis; however, 
Class 2 was defined by low marijuana addiction perceptions rather than low perceived 
addictiveness of alcohol and marijuana as hypothesized. This may reflect the high 
prevalence of marijuana use and low marijuana harm perceptions among Vermont youth 
and young adults (Moss et al., 2018; SAMSHA, 2018a). Class 3 was defined by mixed 
perceived addictiveness across substances rather than the hypothesized low perceived 
addictiveness of alcohol, marijuana and EVPs. Classes 1 and 4 mirror findings from a 
previous study of latent transition analyses of substance use from youth into young 
adulthood which identified a no substance use class similar to our Class 1, an alcohol use 
class, an alcohol and marijuana use class, and a poly-substance use class similar to our 
Class 4 (Merrin et al., 2018). 
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Latent class membership is associated with several sociodemographics 
characteristics. These demographic traits are known correlates of those at higher risk of 
substance use (Wang et al., 2009). Moreover, some of these associations may be better 
explained by the strong correlation between latent class membership and age (e.g., 
employment). Associations between latent class membership and substance use were 
largely consistent with our third hypothesis. Classes defined by low addiction perceptions 
were associated with greater ever and past 30-day substance use than the high addiction 
perception class. Young Vermonters in Class 3, defined by mixed perceived addictiveness, 
reported higher levels of ever and past 30-day use of some substances. This further supports 
the hypothesis that low addiction perceptions correlate with substance use. Consistent with 
our third hypothesis, latent classes defined by low addiction perceptions corresponded with 
use of that substance; however, substance use was in these classes was not limited to the 
substances for which participants reported low addictiveness. For example, Class 2 (low 
perceived addictiveness of marijuana) is associated with greater ever marijuana use as well 
as ever EVP and alcohol use compared to the low risk class (Class 1). These findings 
highlight that low addiction perceptions of a substance may be associated with use of that 
substance as well as other substances. This relationship may also be explained by the high 
prevalence of dual and polysubstance use among young people in the United States. 
Sociodemographic characteristics, such as gender, age, sexual orientation, race, and 
socio-economic status (SES) are known correlates of youth and young adult substance use 
behaviors and tobacco harm perceptions (Delahanty et al., 2019; Ganz et al., 2018; Kasza 
et al., 2017). Findings from this study suggest a similar relationship between beliefs about 
addictiveness and demographics. In particular, age was strongly correlated with class. The 
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relationship between age and latent class membership may stem from greater substance use 
exposure among young adults than adolescents. Exposure to substances may lower 
addiction perceptions as youth transition into adulthood. In turn, this may increase young 
adult risk of using more than one product. 
Strengths of this study include being the first study to examine associations between 
perceived addictiveness and substance use across several substances. Limitations for this 
study include the fact that the data are cross-sectional and from a convenience sample; 
results are not generalizable given the sample was limited to participants from a small, 
largely rural state; the sample was too small to run correlations with less prevalent 
substances (e.g., illicit drug use); and the sample was too small for class 3 and 4 to detect 
significant differences by substance use. Inconsistencies in findings from Class 4 suggest 
that participants in this class may comprise participants who chose the default responses 
for the addictiveness item, where the matrix item defaulted to 1 (“not at all addictive”). 
Socioeconomic status was assessed through separate measures based on age group, which 
limited our ability to address socioeconomic status accurately. Future studies should 
include a socioeconomic status measure appropriate for both age groups. Associations 
between ever and current substance use and class membership were attenuated after 
adjusted for sociodemographic characteristics. These weakened relationships may stem 
from the small samples in Classes 3 and 4 as well as a lack of diversity in the overall 
sample. The relationship between substance use and latent classes may be accounted for 
by perceptions of the health harms of each substance or norms related to use of specific 
substances, not captured in the current study. Future studies should investigate the 
replicability of these findings in a large nationally representative sample. In addition, 
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longitudinal studies examining changes in beliefs about addiction, harm perceptions, and 
substance use over time may provide greater insight into these relationships. 
Conclusion 
 
Individual beliefs, including beliefs about addictiveness, are common targets 
among successful tobacco prevention campaigns such as the FDA’s “The Real Cost” 
campaign (DeJong & Winston, 1990; Huang et al., 2017). However, there have been 
limited communication efforts to target youth and young adult beliefs about the 
addictiveness of substances beyond tobacco. Findings from this study provide novel 
evidence that groups defined by beliefs about addiction may be associated with substance 
use. Youth were more likely to be classified in the high addiction perceptions class and 
young adults were more likely to belong to classes with lower addiction perceptions. The 
relationship between group membership and age highlights the need for communication 
efforts that target beliefs about addiction in young adults. In addition, other 
sociodemographic correlates of the low addiction perception classes may signal the need 
for tailored media campaigns to target addiction perceptions among population subgroups 
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Sociodemographic Characteristics by Latent Class 
 
Class 1 Class 2 
 
Class 3 Class 4 Total 
“High perceived 
addictiveness” 
“Low perceived addictiveness of 
marijuana” 
 
“Mixed perceived addictiveness” 
 
“Low perceived addictiveness” 
 




Class 2 vs. Class 1 
 
Class 3 vs. Class 1 
 
Class 4 vs. Class 1 
 
 
Weighted % Weighted % RRR (95% CI)a Weighted % RRR (95% CI)a Weighted % RRR (95% CI)a Weighted % 
Age (M[SD]) 
 15.8 [3.5] 20.2 [3.3] 1.44 (1.18, 1.70) 19.2 [3.1] 1.42 (1.19, 1.65) 18.7 [3.3] 1.23 (0.94, 1.53) 18.7 [3.9] 
Sex 
Female 62.3% 52.4% Ref. 33.6% Ref. 34.1% Ref. 53.1% 
Male 37.7% 47.6% 2.42 (1.82, 3.03) 66.4% 4.76 (3.99, 5.53) 65.9% 3.55 (2.62, 4.47) 46.9% 
 
Gender 
Cisgender 93.8% 89.5% Ref. 88.7% Ref. 95.9% Ref. 90.9% 
Transgender/don't know 6.2% 10.5% 1.23 (-0.30, 2.75) 11.3% 1.17 (-0.47, 2.81) 4.1% 0.62 (-1.92, 3.15) 9.1% 
 
Sexual identity 
Heterosexual 88.3% 64.5% Ref. 71.2% Ref. 86.1% Ref. 72.9% 
Bisexual 4.0% 17.0% 5.43 (3.41, 7.45) 8.4% 2.24 (-0.24, 4.72) 3.1% 1.23 (-0.98, 3.44) 12.0% 
Lesbian, gay, queer, or questioning 7.7% 18.4% 3.08 (2.04, 4.12) 20.4% 3.12 (1.88, 4.36) 10.8% 1.75 (0.22, 3.28) 15.1% 
 
Race 
White 86.9% 91.4% Ref. 69.0% Ref. 58.0% Ref. 87.0% 
Non-white 13.1% 8.6% 0.58 (-0.22, 1.38) 31.0% 2.50 (1.59, 3.42) 42.0% 3.88 (2.68, 5.07) 13.0% 
 
Employment 
Work full-time (35+hr/week) 11.2% 28.2% Ref. 7.7% Ref. 20.5% Ref. 21.2% 
Work part-time (15-34 hr/week) 6.3% 19.9% 3.29 (2.04, 4.53) 11.0% 6.86 (5.19, 8.52) 21.9% 3.17 (1.34, 5.00) 15.2% 
Work part-time (<15hr/week) 11.3% 19.6% 2.55 (1.46, 3.64) 24.3% 13.16 (11.55, 14.77) 17.6% 2.15 (0.48, 3.83) 17.5% 
Don’t currently work for pay 71.2% 32.4% 1.87 (0.65, 3.08) 57.0% 12.47 (10.72, 14.22) 40.0% 1.24 (-1.20, 3.68) 46.1% 
Abbreviations: RRR, relative risk ratio 
a95% Confidence Interval 
* p<.05 
** p<.001 








Mean Perceived Addictiveness across Substances among Vermont Youth and Young Adults 
 
Aged 12 to 17 Aged 18 to 25 Total   
M (95% CI)a Ranking M (95% CI)a Ranking M (95% CI)a Ranking  
Caffeine       
3.02 (2.88, 3.16) 1 3.49 (3.40, 3.59) 3 3.32 (3.24, 3.40) 2 ** 
Alcohol       
3.61 (3.48, 3.73) 3 3.38 (3.28, 3.47) 2 3.46 (3.38, 3.54) 3 * 
Marijuana       
3.43 (3.28, 3.59) 2 2.61 (2.50, 2.71) 1 2.91 (2.82, 3.01) 1 ** 
Electronic Vapor Products       
4.29 (4.15, 4.43) 4 3.97 (3.86, 4.08) 4 4.09 (4.00, 4.18) 4 ** 
Nicotine       
4.48 (4.38, 4.58) 6 4.42 (4.33, 4.51) 6 4.44 (4.38, 4.51) 6  
Cigarettes       
4.48 (4.37, 4.58) 5 4.40 (4.31, 4.49) 5 4.43 (4.36, 4.50) 5  
Opioids       
4.68 (4.59, 4.77) 7 4.67 (4.58, 4.75) 7 4.67 (4.61, 4.74) 7  
a95% Confidence Interval 
* p<.05 
** p<.001 
Number of observations missing data on the following variables: caffeine (n = 1); alcohol (n = 2); marijuana (n = 7); 
EVPs (n = 1); cigarettes (n = 2); nicotine (n = 2) 














































































































2 7 1172 29 -5345.6 10691.3 10749.3 10896.2 10804.1 975.319 0.0033 966.203 0.0034 0.96 X X 
3 7 1172 44 -5226.2 10452.5 10540.5 10763.4 10623.6 238.812 0.0363 236.58 0.0373 0.935 X X 
4 7 1172 59 -5167.3 10334.6 10452.6 10751.5 10564.1 117.878 0.17 116.776 0.18 0.833 X X 
5 7 1172 74 -5140.4 10280.8 10428.8 10803.8 10568.7 53.741 0.76 53.239 0.76 0.86 X X 
6 7 1172 89 -5119.4 10238.8 10416.8 10867.7 10585.0 42.015 0.81 41.622 0.81 0.84 X X 












Class Proportions and Membership by Perceived Addictiveness 


















(n = 1,168) 
(n = 346; 
30%) 
(n = 684; 











How addictive do you think each of the following products are? 
Caffeine 
Low addictiveness 24.7% 17.9% 34.9% 72.9% 23.4% 
Moderate 29.2% 36.3% 38.0% 15.5% 33.6% 
High 46.1% 45.9% 27.1% 11.6% 43.0% 
Alcohol 
Low 5.5% 17.0% 32.3% 98.3% 17.7% 
Moderate 21.6% 38.6% 42.9% 1.7% 32.6% 
High 72.9% 44.3% 24.8% 0.0% 49.7% 
Marijuana 
Low 1.4% 60.1% 40.7% 92.6% 41.6% 
Moderate 18.6% 31.0% 31.3% 1.8% 26.2% 
High 79.9% 8.9% 28.0% 5.5% 32.2% 
Electronic vapor products 
Low 0.7% 4.2% 36.9% 92.5% 9.5% 
Moderate 5.8% 14.7% 43.7% 7.5% 14.5% 
High 93.5% 81.0% 19.3% 0.0% 76.1% 
Nicotine 
Low 1.1% 0.0% 5.8% 100.0% 4.3% 
Moderate 3.4% 0.7% 57.0% 0.0% 6.6% 
High 95.5% 99.3% 37.2% 0.0% 89.0% 
Cigarettes 
Low 0.5% 0.0% 20.4% 100.0% 5.5% 
Moderate 2.8% 1.0% 46.2% 0.0% 5.7% 
High 96.7% 99.0% 33.4% 0.0% 88.8% 
Opioids 
Low 0.3% 0.6% 7.4% 84.8% 4.1% 
Moderate 2.9% 1.7% 4.4% 2.3% 2.3% 
High 96.8% 97.7% 88.2% 12.9% 93.6% 
Number of observations missing data on the following variables: caffeine (n = 1); alcohol (n = 2); marijuana (n = 7); 
EVPs (n = 1); cigarettes (n = 2); nicotine (n = 2) 
Analyses account for survey weights 
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Table 5 
Ever Substance Use by Latent Class Membership 





“Low perceived addictiveness of marijuana” “Mixed perceived addictiveness” “Low perceived addictiveness” 
(n = 
1,168) 
(n = 346; 
30%) (n = 684; 59%) (n = 93; 8%) (n = 45; 4%) 

































Ever cigarette use 
 
No/don't 
know 86.7% 58.5% Ref. Ref. 40.3% Ref. 46.4% Ref. Ref. 64.9% 
1.55 (0.91, 4.56 (2.92, * 4.15 (1.93, * 9.67 (4.96, * 3.70 (1.28, 7.53 (2.96, *
Yes 13.3% 41.1% 2.62) 7.12) * 59.7% 8.92) * 18.82) * 53.6% 10.68) * 19.15) * 34.8% 
Ever electronic vapor product use 
No/don't 
know 79.1% 36.7% Ref. Ref. 45.3% Ref. 44.1% Ref. Ref. 50.2% 
3.13 (1.98, * 6.55 (4.50, * 2.16 (1.08, 4.57 (2.47, * 2.25 (0.78, 4.80 (1.95, 
Yes 20.9% 63.3% 4.94) * 9.52) * 54.7% 4.32) * 8.46) * 55.9% 6.54) 11.78) * 49.8% 
Ever marijuana use 
No/don't 
know 82.0% 31.3% Ref. Ref. 45.1% Ref. 54.0% Ref. Ref. 48.3% 
3.70 (2.32, * 10.04 (6.85, * 2.32 (1.08, 5.56 (3.01, * 1.68 (0.62, 3.71 (1.34, 
Yes 18.0% 68.7% 5.89) * 14.71) * 54.9% 4.96) * 10.28) * 46.0% 4.56) 10.33) * 51.7% 
Ever alcohol use 
No/don't 
know 60.3% 15.0% Ref. Ref. 17.3% Ref. 29.0% Ref. Ref. 29.2% 
2.87 (1.66, * 8.57 (5.75, * 3.68 (1.43, * 7.25 (3.45, * 1.59 (0.61, 3.89 (1.60, 
Yes 39.7% 85.0% 4.95) * 12.77) * 82.7% 9.51) * 15.23) * 71.0% 4.15) 9.48) * 70.8% 
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a 95% Confidence Interval 
* p<.05
** p<.001
All logistic regression models adjusted for age, sex, cis-gender, sexual identity, race, and employment and account for survey weights
45 
Table 6 









“Low perceived addictiveness of marijuana” “Mixed perceived addictiveness” “Low perceived addictiveness” (n = 1,168) 
(n = 346; 
30%) (n = 684; 59%) (n = 93; 8%) (n = 45; 4%) 






RRR (95% CI)a 
Unadjusted 




RRR (95% CI)a 
Unadjusted 






RRR (95% CI)a 
Weighted 
% 
Past 30-day tobacco use 
No 90.7% 63.7% Ref. Ref. 55.5% Ref. Ref. 74.1% Ref. Ref. 71.5% 
Yes 9.3% 36.3% 2.38 (1.47, 3.85) ** 5.55 (3.64, 8.47) ** 44.5% 3.34 (1.67, 6.71) 
 
7.81 (4.07, 14.99) ** 25.9% 1.15 (0.34, 3.87) 3.40 (1.29, 8.99) * 28.5% 
Past 30-day cigarette use 
No 95.0% 86.1% Ref. Ref. 72.5% Ref. Ref. 91.4% Ref. Ref. 87.8% 
Yes 5.0% 13.9% 0.93 (0.49, 1.76) 3.08 (1.74, 5.46) ** 27.5% 2.64 (1.11, 6.30) 7.22 (3.32, 15.70) ** 8.6% 0.47 (0.11, 2.10) 1.80 (0.37, 8.78) 12.2% 
Past 30-day electronic vapor product use 
No 91.9% 69.9% Ref. Ref. 63.0% Ref. Ref. 76.9% Ref. Ref. 76.2% 
Yes 8.1% 30.1% 2.29 (1.37, 3.85) * 4.86 (3.09, 7.63) ** 37.0% 3.07 (1.47, 6.40) 
 
6.65 (3.35, 13.22) ** 23.1% 1.23 (0.36, 4.26) 3.39 (1.22, 9.47) * 23.8% 
Past 30-day smokeless use 
No 98.3% 98.7% Ref. Ref. 92.7% Ref. Ref. 91.2% Ref. Ref. 97.8% 




a 95% Confidence Interval 
* p<.05
** p<.001
All logistic regression models adjusted for age, sex, cis-gender, sexual identity, race, and employment and account for survey weights




“Low perceived addictiveness of marijuana” “Mixed perceived addictiveness” “Low perceived addictiveness” (n = 1,168) 
(n = 346; 
30%) (n = 684; 59%) (n = 93; 8%) (n = 45; 4%) 






RRR (95% CI)a 
Unadjusted 




RRR (95% CI)a 
Unadjusted 






RRR (95% CI)a 
Weighted 
% 
Past 30-day cigars/cigarillo use 
No 95.9% 91.7% Ref. Ref. 80.6% Ref. Ref. 85.1% Ref. Ref. 91.8% 
Yes 4.1% 8.3% 0.67 (0.31, 1.45) 2.11 (1.09, 4.10) * 19.4% 1.56 (0.60, 4.01) 5.66 (2.19, 14.63) ** 14.9% 1.07 (0.31, 3.71) 4.11 (1.17, 14.37) * 8.2% 
Past 30-day hookah/waterpipe use 
No 97.4% 97.6% Ref. Ref. 82.9% Ref. Ref. 88.4% Ref. Ref. 96.0% 
Yes 2.6% 2.4% 0.37 (0.13, 1.04) 0.93 (0.35, 2.42) 17.1% 2.42 (0.74, 7.96) 7.76 (2.87, 20.99) ** 11.6% 1.31 (0.28, 6.05) 4.93 (1.16, 21.00) * 4.0% 
Past 30-day marijuana use 
No 92.3% 61.6% Ref. Ref. 65.5% Ref. Ref. 86.5% Ref. Ref. 72.0% 
Yes 7.7% 38.4% 2.88 (1.72, 4.82) ** 7.53 (4.73, 11.97) ** 34.5% 2.92 (1.38, 6.18) 6.36 (3.18, 12.73) ** 13.5% 0.87 (0.29, 2.63) 1.88 (0.68, 5.24) 28.0% 
Past 30-day alcohol use 
No 79.4% 35.8% Ref. Ref. 36.9% Ref. Ref. 56.2% Ref. Ref. 49.5% 
Yes 20.6% 64.2% 2.66 (1.67, 4.25) ** 6.90 (4.78, 9.96) ** 63.1% 3.38 (1.47, 7.78) 6.57 (3.55, 12.16) ** 43.8% 1.46 (0.52, 4.10) 3.00 (1.25, 7.19) * 50.5% 
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Number of observations missing data on the following variables: past 30-day tobacco use (n = 6); past 30-day EVP use (n = 3); past 30-day smokeless tobacco use (n = 4); past 30- 
day cigar/cigarillo use (n = 4); past 30-day hookah/waterpipe use (n = 2); past 30-day alcohol use (n = 4); past 30-day marijuana use (n = 6) 
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Supplemental Table 1 
Indices of Model Fit for Two to Six Latent Classes, Vermont Youth (ages 12-17) 
Classes Indicators N 
Number 
of free 



























2 7 389 29 -1662.5 3325.0 3383.0 3497.9 3405.9 305.581 0.1126 302.202 0.1153 0.972 X X 
3 7 389 44 -1616.6 3233.3 3321.3 3495.7 3356.1 91.693 0.3134 90.608 0.3168 0.871 X X 
4 7 389 59 -1591.4 3182.9 3300.9 3534.7 3347.5 50.368 0.52 49.811 0.53 0.762 X X 
5 7 389 74 -1579.9 3159.7 3307.7 3601.1 3366.3 23.149 0.69 22.893 0.69 0.89 X X 
6 7 389 89 -1568.6 3137.1 3315.1 3667.9 3385.5 21.916 0.83 21.674 0.83 0.87 X X 
(-2LL), -2* log likelihood, AIC, Akaike Information Criteria, BIC, Bayesian Information Criteria, LR, likelihood ratio 
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Supplemental Table 2 
Indices of Model Fit for Two to Six Latent Classes, Vermont Young Adults (ages 18-25) 
Classes Indicators N 
Number 
of free 






























2 7 783 29 -3556.7 7113.4 7171.4 7306.7 7214.6 743.418 0.0352 735.533 0.0362 0.967 X X 
3 7 783 44 -3465.6 6931.2 7019.2 7224.4 7084.7 182.193 0.1975 180.389 0.1994 0.963 X X 
4 7 783 59 -3422.9 6845.9 6963.9 7239.0 7051.6 85.375 0.71 84.53 0.71 0.792 X X 
5 7 783 74 -3394.8 6789.7 6937.7 7282.7 7047.8 56.183 0.76 55.626 0.76 0.86 X X 
6 7 783 89 -3375.3 6750.7 6928.7 7343.7 7061.1 39.000 0.73 38.614 0.74 0.81 X X 
(-2LL), -2* log likelihood, AIC, Akaike Information Criteria, BIC, Bayesian Information Criteria, LR, likelihood ratio 
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Supplemental Table 3 
Ever Substance Use by Latent Class Membership with Classes 2 and 3 as the Reference 












“Mixed perceived addictiveness” “Low perceived addictiveness” (n = 1,168) 
(n = 346; 
30%) 
(n = 684; 
59%) (n = 93; 8%) (n = 45; 4%) 





































Ever cigarette use 
No/don't 
know 86.7% 58.5% 40.3% Ref. Ref. 46.4% Ref. Ref. Ref. Ref. 64.9% 













Ever electronic vapor product use 
No/don't 
know 79.1% 36.7% 45.3% Ref. Ref. 44.1% Ref. Ref. Ref. Ref. 50.2% 













Ever marijuana use 
No/don't 
know 82.0% 31.3% 45.1% Ref. Ref. 54.0% Ref. Ref. Ref. Ref. 48.3% 













Ever alcohol use 
No/don't 
know 60.3% 15.0% 17.3% Ref. Ref. 29.0% Ref. Ref. Ref. Ref. 29.2% 
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a 95% Confidence Interval 
* p<.05
** p<.001
All logistic regression models adjusted for age, sex, cis-gender, sexual identity, race, and employment and account for survey weights
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Supplemental Table 4 
Past 30-day Substance Use by Latent Class Membership with Classes 2 and 3 as the Reference 









“Mixed perceived addictiveness” “Low perceived addictiveness” (n = 1,168) 
(n = 346; 
30%) 
(n = 684; 
59%) (n = 93; 8%) (n = 45; 4%) 
































Past 30-day tobacco use 
No 90.7% 63.7% 55.5% Ref. Ref. 74.1% Ref. Ref. 71.5% 













Past 30-day cigarette use 
No 95.0% 86.1% 72.5% Ref. Ref. 91.4% Ref. Ref. 87.8% 













Past 30-day electronic vapor product 
use 
No 91.9% 69.9% 63.0% Ref. Ref. 76.9% Ref. Ref. 76.2% 













Past 30-day smokeless use 
No 98.3% 98.7% 92.7% Ref. Ref. 91.2% Ref. Ref. 97.8% 

























“Mixed perceived addictiveness” “Low perceived addictiveness” (n = 1,168) 
(n = 346; 
30%) 
(n = 684; 
59%) (n = 93; 8%) 
 
(n = 45; 4%) 
































Past 30-day cigars/cigarillo 
use 
No 95.9% 91.7% 80.6% Ref. Ref. 85.1% Ref. Ref. 91.8% 















No 97.4% 97.6% 82.9% Ref. Ref. 88.4% Ref. Ref. 96.0% 

















Past 30-day marijuana use 
No 92.3% 61.6% 65.5% Ref. Ref. 86.5% Ref. Ref. 72.0% 












0.88) * 28.0% 
Past 30-day alcohol use 
No 79.4% 35.8% 36.9% Ref. Ref. 56.2% Ref. Ref. 49.5% 













a 95% Confidence Interval 
* p<.05
** p<.001
All logistic regression models adjusted for age, sex, cis-gender, sexual identity, race, and employment and account for survey weights
54 
Number of observations missing data on the following variables: past 30-day tobacco use (n = 6); past 30-day EVP use (n = 3); past 30-day smokeless tobacco use (n = 4); 
past 30-day cigar/cigarillo use (n = 4); past 30-day hookah/waterpipe use (n = 2); past 30-day alcohol use (n = 4); past 30-day marijuana use (n = 6) 
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